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science to the growing body of knowledge about large-scale
land acquisition. Despite obvious commonalities, such as a
problem-oriented and interdisciplinary approach to land
change, there seems to be little overlap between the two fields
thus far. We adopt a sustainability research perspective — an
important feature of land change science — to review research
questions about large-scale land acquisition that are currently
being addressed, and to define questions for further inquiry.
Possible contributions of land change science toward more
sustainable land investments are based on understanding land
use change not only as a consequence, but also as a cause of
large-scale land acquisition and as a solution to the problems
land acquisition can create.
Addresses
1 Centre for Development and Environment (CDE), University of Bern,
Hallerstrasse 10, 3012 Bern, Switzerland
2 Institute of Geography, University of Bern, Hallerstrasse 12, 3012,
Switzerland
Corresponding author: Messerli, Peter (peter.messerli@cde.unibe.ch)
Current Opinion in Environmental Sustainability 2013, 5:528–534
This review comes from a themed issue on Human settlements and
industrial systems
Edited by Peter H Verburg, Ole Mertz, Karl-Heinz Erb and Giovana
Espindola
For a complete overview see the Issue and the Editorial
Available online 12th April 2013
1877-3435  # 2013 Elsevier B.V.  
http://dx.doi.org/10.1016/j.cosust.2013.03.004
Introduction
Media reports on farmland acquisitions in the global
South have surged in recent years, soon discerning a
new ‘global land rush’. Large-scale investments in land
often involve transnational companies who are seeking to
secure access to land in developing countries to produce
food and non-agricultural commodities as well as biofuels.
Land may be purchased, but more commonly investors
are granted long-term leases on government-owned land.
The phenomenon has aroused a heated debate among
development actors. While some welcome foreign direct
investment in land as an urgently needed input into
otherwise neglected agricultural development, others
criticize it for maximizing economic benefits at the cost
of the environment, local livelihoods, food security,
Open access under CC BY-NC-ND license.Current Opinion in Environmental Sustainability 2013, 5:528–534 access to resources, and human rights. In short, they view
it as ‘land grabbing’.
At the outset, evidence supporting this debate was mostly
anecdotal and often inconsistent, focusing either on
single case studies or on macro-level observations. Never-
theless, research activities in recent years have produced a
growing body of literature [1,2], analyzing not only land
acquisition and its impacts but also its direct and under-
lying driving forces. Today, the topic represents a con-
siderably large research field that involves different
disciplines and is approached predominantly from the
perspectives of political economy, political ecology, and
agrarian change.
Surprisingly, land change (or land system) science [3,4]
has played a fairly marginal role in this debate, despite
significant commonalities such as a problem-driven and
interdisciplinary approach to land change. We argue that
this is not just a temporary phenomenon — which in
terms of scientific publications is quite distinctive —
but rather points to a twofold disconnection between
the two scientific fields. First, the comprehensive insights
on decision-making processes and driving forces of land
use change emerging from research on large-scale land
acquisition build essentially on process-based conceptu-
alizations of space. Conversely, land change science pre-
dominantly considers land as a bounded geographical area
with fixed attributes, making it difficult to integrate
indirect drivers into socio-ecological analyses [3]. The
challenges of linking such place-based conceptualizations
with more process-based understandings of land change
are only now being addressed in the debate on ‘distal land
connections’, ‘teleconnections’, and ‘telecoupling’ [5,6].
Second, land change science is embedded in sustainabil-
ity research, which strives to produce scientific knowl-
edge for improving policies and decision-making with
regard to sustainability goals [7–9]. Research on land
acquisition has implicitly raised many questions of sus-
tainability, but it has so far neither systematically inte-
grated sustainability perspectives, nor has it devoted
much effort to exploring alternative development path-
ways.
These disconnections between land change science and
research on large-scale land acquisition point to the goal
of this paper: to identify how land change science might
contribute to the debate on land acquisition with a view to
exploring more sustainable forms of investment in land.www.sciencedirect.com
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examine the current literature on large-scale land acqui-
sition and its underlying driving forces, proximate drivers,
implementation, impacts, and feedbacks. This review
will have a strong focus on social science perspectives,
reflecting the focus of the currently available literature.
Furthermore, as we cannot consider the full wealth of
literature in this concise paper, we review current
research questions from the perspective of sustainability
research.
More specifically, the review is structured along three
domains of knowledge proposed by sustainability
research, which deals with transdisciplinarity and the
co-production of knowledge [10,11]: first, knowledge
about the status and the dynamics of socio-ecological
systems (systems knowledge); second, knowledge about
actors’ intentions and development goals and related
decision-making that drives current development (target
knowledge); and third, knowledge about the transform-
ation towards alternative and more sustainable forms of
development (transformation knowledge). Besides exam-
ining research questions that are currently being
addressed, we identify additional ones that are important
to ask from a sustainability perspective (Figure 1). In the
third section of the paper, we reflect on how land change
science can contribute to examining these additional
questions, and outline some implications this has for land
change science.
A sustainability research perspective on
large-scale land acquisition
Systems knowledge about land acquisition
Trying to understand large-scale land acquisition from a
systems perspective means asking questions about the
phenomenon’s overall scale and general characteristics
[1]. Current inventories of large-scale land acquisitions
at the national [12–14,15], regional [16], and inter-
national levels [13,17] largely rely on reports by the
media or by nongovernmental organizations and advocacy
groups. Correspondingly, aggregate estimations of the
phenomenon’s overall dimension remain challenging
and currently vary between 51 and 83 million hectares
depending on sources, data quality, and definitions used
[1,17]. Nevertheless, the growing evidence base makes
it possible to identify first generalizable patterns [17]. It
has been shown that large-scale land acquisitions cause
competition and conflict over land use, despite persistent
narratives of ‘idle’ or ‘marginal’ lands [18,19], which the
World Bank evaluated at 445 million hectares worldwide
[13]. Analyses of geo-referenced land deals have shown
that even in marginal regions, agricultural investments
often target locally favorable land that is easily accessible
[15,17] and has elevated population densities [20–22].
Investments originate primarily in emerging economies
(especially Brazil, Russia, India, and China), Gulf stateswww.sciencedirect.com and OECD countries. There are strong intraregional
transactions that involve private and state-owned com-
panies, investment funds, and private–public partner-
ships [1,17]. However, the importance of domestic
and combined domestic and foreign investor networks
must not be underestimated and calls for further inquiry
[1,15]. Recipient countries’ governments play a key
role in facilitating land investments through favorable
land and trade policies, but also by establishing — and
benefitting from — legal pluralism to ensure ‘formal’ land
rights for investors [23,24] while creating power asymme-
tries at the cost of local populations who rely largely on
customary land rights [20,25,26]. Both food and non-
food crops are important targets of investment, but ‘flex
crops’ that can be used for both food and biofuels (soy-
bean, sugarcane, and oil palm) are important as well [27].
Evidence suggests that many land acquisitions are specu-
lative, involving small or temporary investments.
Research shows that land acquisitions often represent a
means to secure access and control over other natural
resources such as water and forests [28,29]. Conservation
agencies have been accused of contributing to such ‘green
grabbing’ or ‘blue grabbing’ for environmental protection
and carbon sequestration, thereby likewise depriving
local people of access to land [30,31,32]. These more
proximate drivers of large-scale land acquisition are
generally related to underlying driving forces such as
economic globalization [33,34], growing food needs and
rising prices driven by population growth and consumer
preferences [13,35], and the demand for biofuels [36–38],
but also to rapid changes and unexpected events such as
the food, fuel, and financial crises.
Numerous studies cover the impacts of land acquisition
on society and the economy (including food security)
[1,25,37], on livelihoods and gender [39,40,41], as
well as on issues of eviction, loss of customary land rights,
and changed property regimes [25,38,42]. Evidence of
land acquisitions’ negative impacts clearly outweighs that
of their benefits. Many of these studies show a consider-
able lack of information about environmental impacts and
even more so about systemic effects on socio-ecological
systems. Information on environmental impacts is nor-
mally linked to specific types of investment, such as
investments in biofuel [27,43], or to analyze specific
types of environmental impacts, such as competition
for water resources [28,29], biodiversity loss and environ-
mental degradation due to monoculture and mechaniza-
tion [13,44], or the loss of forests and pastures [45,46]. In
terms of understanding more complex effects on socio-
ecological systems, interesting contributions by land
science are available at the global level [47], whereas
there is a considerable knowledge gap at the regional
and local scales. The relevance of research at these
scales is illustrated by an interdisciplinary study on the
impact of biofuel feedstock in Ghana [41] which
revealed systemic interactions between landholding size,Current Opinion in Environmental Sustainability 2013, 5:528–534
530 Human settlements and industrial systems
Figure 1
Different  knowledge domains from a sustainability research perspective
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Major research questions related to large-scale land acquisition from a sustainability research perspective. Questions printed in roman typeface are
currently being addressed in land acquisition research; questions printed in italics call for further inquiry from a sustainability perspective.livelihood portfolios, governance capacities, and natural
resource management. Such studies indicate that from a
sustainability research perspective we need to improve
our understanding of land acquisitions’ systemic inter-
actions, feedback loops, and effects across scales and on
distant socio-ecological systems [34,42].Current Opinion in Environmental Sustainability 2013, 5:528–534 Target knowledge about land acquisition
The above overview of systems knowledge shows that
large-scale land acquisition represents a competing use of
the various economic, environmental, and sociocultural
functions of land, and thus inevitably leads to conflicts.
From a sustainability perspective it is hence important towww.sciencedirect.com
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how, who wins and who loses — in short, to produce
target knowledge.
Land acquisition is commonly associated with a general
revaluation of rural areas as providers of private and public
goods in a globalized and increasingly urbanized world
[6]. In this process, selective perceptions and values of
land are imposed on distant socio-ecological systems by
what is frequently perceived as ‘control grabbing’, that is,
by modifying and gaining control over stakeholders’
access to land in order to derive benefits [25,48] and
by leading to a more generic phenomenon of land con-
centration [49]. Private-sector interests are frequently
supported by public development actors, who expect
investments to boost global food production, infrastruc-
ture and technology transfer, poverty alleviation, and job
creation [13,22].
Negotiations and decision-making regarding land deals
involve complex networks of a wide range of actors.
There are important power asymmetries among actor
groups, for example in terms of capacities, financial or
political means, etc. [20,23,40]. In many countries, land is
formally owned by the state, while local people have
customary and frequently informal access rights to their
resources weakening their bargaining power in nego-
tiations. The limited involvement of local populations
and civil society is further constrained by intransparency,
false participation, and corruption [22,25,50].
As a result of these decision-making processes, margin-
alized actors are deprived of their right to land but also the
related social and environmental good and services
[21,27,41]. Evidence also indicates that they have been
evicted in a number of cases, which means that they have
irreversibly lost access to their resources as well as their
voice in subsequent land negotiations [25,42,51].
Even though the debate about large-scale land acquisition
provides rich insights into the ‘who?’, ‘why?’, and ‘how?’ of
land deals, it has so far focused largely on criticizing the
status quo. Little research has been dedicated to finding
options for expanding evaluations of the functions of land
beyond the paradigm of ‘productivity per unit of surface’.
Such an expansion, however, is a precondition for enhan-
cing multi-functional forms of agriculture and land use to
provide environmental and social goods and services. In
this regard, the role of feedback mechanisms such as
resistance movements and emerging civil society actors,
as well as their capacity to influence such a debate, remain
an important field of inquiry [34].
Transformation knowledge about land acquisition
We have identified three important contributions that
land acquisition research has made to research questions
in this field: first, taking the criticism of international andwww.sciencedirect.com national policies and institutions as a starting point,
various authors have identified considerable leverage
for change in international trade and investment policies,
as well as in recipient countries’ governance of foreign
direct investment, export laws, agricultural policies, and
land reform [25,52]. In terms of land reform and tenure
rights, future research will have to pay more attention to
reforms that recognize and account for plural legal orders
of land access and tenure. Large-scale investments in
farmland can only work to the benefit of all parties if an
appropriate institutional framework is in place. Second,
the issue of improved land governance has received a lot
of attention, kindled by the ‘Voluntary Guidelines on the
Responsible Governance of Tenure’ [53]. While authors
generally agree on the importance of goals like transpar-
ency, respect for existing land rights, benefit sharing, and
environmental sustainability, many have criticized and
contested that these goals can be achieved by means of
voluntary codes of conduct [54]. Third, an important and
urgently needed debate is emerging based on the begin-
ning scientific documentation of experiences with
alternative investment models [55] such as contract agri-
culture and out-grower schemes as well as small-scale
rather than large-scale farming [33,34,56].
Potential contributions by land change
science
Figure 1 presents an overview of research questions for
investigating large-scale land acquisition from a sustain-
ability research perspective. We have shown that many
aspects in the domains of systems and target knowledge
are currently being addressed. Yet an array of relevant
research questions remains to be explored, particularly in
the domain of transformation knowledge.
Land change science has much to offer when it comes to
closing these knowledge gaps. Inspired by the idea that
land use change should be understood not only as a
consequence or a cause of global change, but also as a
solution to global change problems [57], we see the
following main fields of contribution:
 Land use change as a consequence of land acquisition: Land
change science could play an important role in
improving the understanding of land use changes in
relation to underlying driving forces and decision-
making. Integrated socio-ecological analyses based on
interdisciplinary approaches could reveal trade-offs
between services that land provides to stakeholders at
different spatial and temporal scales. This would not
only contribute to a clearer picture of the nature, scale,
and geography of changes induced by land deals, but it
would also help to establish typologies of changes and
support the generalization of insights beyond anecdotal
evidence.
 Land use change as a cause of land acquisition: Land use
and land use change may themselves be drivers of landCurrent Opinion in Environmental Sustainability 2013, 5:528–534
532 Human settlements and industrial systemsinvestments and at the same time represent an
important field of inquiry for land change science.
First, inadequate assessments of land use in terms of
non-economic services have led to faulty categoriz-
ations such as ‘idle’ or ‘marginal’ land, prompting
respective decisions and policies. Second, land use
changes such as extensification of land use in Eastern
Europe after political changes or productivity losses in
shifting cultivation may have been the reason for
governments to propagate ‘modern’ agricultural
models and allocate land concessions. Third, the role
of indirect land use changes [47], where a substitution
of a land cover in one place (e.g. for conservation
purposes) may trigger land acquisition in another place,
would merit further research. Finally, a better un-
derstanding of the economic, environmental, and social
feedback loops triggered by land use change would
provide a basis for challenging current land investment
policies and support a debate about the future role of
agriculture and food production in times of climate
change, biodiversity loss, scarcity of fossil fuel, etc.
 Land use change as a means of exploring more sustainable
investments in land: Alternative modes of land use will
be at the heart of more sustainable development
pathways. In the domain of transformation knowledge,
three questions merit further inquiry. What mechan-
isms for rewarding non-economic goods and services
can influence land use decisions? What alternative land
uses can compete with large-scale land acquisition in
terms of their key economic benefits? What potentials
do spatial and temporal measures of land system
architecture bear for improving the sustainability
outcomes of landscapes [57]? The search for more
sustainable options will require methods for monitoring
and comparing the costs and benefits of innovative land
uses. Possible contributions to land monitoring, and
eventually to land governance, by approaches based on
information and communications technology and
crowd-sourcing seem to be an increasingly important
topic.
Conclusions
In this paper we attempted to assess how land change
science can contribute to the growing body of literature
concerned with large-scale land acquisition. Despite
obvious commonalities, such as a problem-oriented and
interdisciplinary research approach to land use change,
there seems to be little overlap. Adopting a sustainability
research perspective — which is an important feature of
land change science — we reviewed research questions
regarding large-scale land acquisition that are currently
being addressed, and defined additional questions for
further inquiry.
When it comes to exploring more sustainable forms of
foreign investment in land, the potential contributions ofCurrent Opinion in Environmental Sustainability 2013, 5:528–534 land change science are obvious. On the one hand,
adopting a sustainability research perspective allows
identifying important knowledge gaps leading beyond
a mere critique of current land investments. On the other
hand, an integrated approach to socio-ecological systems,
for which there is a strong call within land change science,
will make it possible to understand land use change not
only as a consequence of land deals, but also as their cause
and as a solution to related problems. In short, knowledge
contributions of land change science are an important
prerequisite for identifying more sustainable investments
in land.
Nevertheless, several of the research questions that lend
themselves to land change research clearly point to some
of the key challenges in this scientific field [3], such as:
establishing causal linkages between land change and
proximate as well as underlying drivers; combining
place-based conceptualizations of space with process-
based ones; accounting for distal impacts, teleconnections,
and feedback loops. A stronger involvement of land change
science with large-scale land acquisition would hence not
only remedy important knowledge gaps on the way to more
sustainability, but would also open up a challenging learn-
ing ground for land change science itself.
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